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(54) METHOD OF FORMING INTER-LAYER 
DIELECTRIC 



(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the roughing of 
the surface of a film by making a low dielectric 
constant organic film which is hardly oxided by forming 
silicon- insulating film in a deoxidizing atmosphere and 
to prevent the peeling off of the silicon oxide film. 

SOLUTION: In forming an inter-layer dielectric 
comprising a silicon insulating film (an oxide silicon 
film 16) by chemical vapor phase epitaxy on a low 
dielectric constant organic film formed on a substrate 
1 0, the atmosphere of the chemical vapor phase epitaxy 
is converted into the deoxidizing atmosphere, the 
temperature of the film surface is set to a temperature 
higher than the temperature at which the silicon oxide 
film grows and not more than 350°C, the silane gas is 
used as a material gas supplied to the atmosphere of the 
chemical vapor epitaxy and dinitrogen monoxide is used 
for oxidizing the silane gas. 
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I ?t*rS 2 ] fl|*£ 1 EftQ«Mt^fll<D)&ft*&tt: 

Skm^ft-riattEJUbs 5 owcfcsrt^t io 

So 

umm 5 ] m*« 3 ^m.<Dmm^mnm^mz 

IzVbOiJatX&iji < b t— IWtnft#-C*)5 i i *:<»« 30 

meiKffisaspwffiWKSr^ufcftfcflfFE-^y 3^s#ft» 
ttoTafcSMsafcS'y 3^-c«t5rt 40 
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^S-WLA^OalTC^jSr^r-t-S^SrfflV^fb^^tS^ 
[»** l 1 1 »** 9 EttOJim&Uft<z>JBjft*tt: 

1 2 ] n** i o m&<Dmm&®m<D&!$.* 

=r*JJ:t^t K?s?>'© **>©'>£< lftfrfflv* 
[Iff** l 3 ] Iff** l Ett0>JIMI&IUK0>*£j&*2!£ 

k©ti & y 'sKemLWUfr y =» vigs-e^-t-s r t £ 

[Sfc** l 4 ] &** 2 E*03JlMtt»JBtWJ&fifc^ffi 
»Eitlt«*«aiH«:JISj*U*:«fciMlE'>y a^3Rlfe« 

[tt*4 is] n **g i 3 mMi<DmmmmLm<DMi£J} 

l 6 J Iff** l 4 Ett<0flmift|ftlft<9&Jft# 

wtH7 i,itm<tmt-> v => >uttisw>f^ii'j><£ < 1 1> 

rMtsr t &®&b-fz>mm&mm<oMi8.jjm. 
ris*9 1 7 1 is** i 5 ist©@raw«w* 

fiftEffi*^ LA»-oja5c* Sr*-r & # Uttr 
— Tisitft K^^^a hV)'3?*l< bi> iaSr^v\ 

J:t>*7s'-(b->7V^^f^co5*>«0 / >'fe< 1 1 l^^rfflv^ 
■Sit *«(tt fc 5 SKiteMoM^fe. 

iii*js i a ] ss*js i 6 E«<ojsra«fi*i^<o^^ 

it>*7 j'fb->7>'^^^c0 5*>«0'>' , i< 1 1> im$rffiv^ 
[SS*^ i 9 1 SB*^ i E««>Jini&|*R«>»^£ 
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tovUBtvfrmiz., s i -OHjHrg-£9 S i -HJS-g- 
li-SSIifoArco^iliit;'. s i -Oll^-h!? S i 

-< T^- fflAn (c J: 5 ife^jer -7 v ^{b£ft&tej5£ 

I 3***5 2 2 ] s#:fcr& 2 0 ?iitt(OgK*6Ja«S«>7K^ 
ffTiHS i -OH^£9 S 1 -Hfti&Vy&O&^J&tS.'* 20 

2 3] 2 l EttaAMi&liWOjG^* 

wi&'U T * »m * $ i5©^7*7 X^ Srffl^fctf^fl?) 
15;4flj£Sten-.j:»;iW3ls 1 -OnlfrfrJ: ?> s i 

[ ffI5 9i a 4 ] S! afcH 2 2 tE^i^ftl W*6»«*<^fl5W? 
*tfW*fi«5|-J: 0 nuSlS i -OHifS^.ttlS 1 
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ifc. 

(Si 2 7 ] 5S4?JS 2 5 g^ojf N£l«K0XM&!r 

2 8 } 3S*^ 2 6 ^©JgfWJS&K©^;*. 
[If 2 9 ] 1 E*0»H*l*»to»riW7ifc 

ga v- y = >-^R*efiyiSf t y ^ vsifiwaRji^jE/* $ n. 
jra~> y = i&mmt y ^ va5»fe»K -fc^Jfo* **-t 

3 2 ] si5*ia 3 0 KiKOfllfOHttRO&jAJ!/ 

[O O O 1] 
I 0 O 0 2 ] 

o-o t vxm fflfemmv&m^mt mutt is fix ^ 
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[ooo3] m#f&*&^tf&mmmmttnk lth 

tiSOG (Spin on glass), :7Ao*-» # — D 

£ flflto LT ^ 5. 

[ o 0 o 4 ] — *\ -7 -yjRfiR^Sr-StfiSKm^cofflrailft 

>y=x^ (s i -O-S i) ft^^St/S^ic 

y l^//^ S *o#t£3fWfi^ r. t t <c o x it » 

, ]iS^»tt^^:t>«i^TV^5. 

[0 0 0 5] t:5i\ ifBOSSHS^frSiMStSS* 

[0 0 0 6] 30 

(EJLTx CVDjfetffi-t-) fc±5SHbVU=^IR^fi8:W 
[0 0 0 7) f*H, ^A^wa-tf^JK^J: 5^6 

^7XvcVDj£l:ioTft»Mti«il-M 40 
[0 00 8] ^/c(6^IffS«H-^:i«^(g 

o C-4 5 0 e Cg$t*)^ L^ti^b, -181-7/^ 50 
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[0 0 0 9] r<DJ:5*t»*^©*tU^>WHfc*5* 

TCVD fefffc'iC KMX tf b ^ V \ 

[0010] — ;&v >/i^p# — ^yioj: 5fcK8MB 

[0011] sti^ ^/^u^-shv (^r«) ig_htc 
-t-a&jwsfcSo »fb->y avisos 

y zr^jgf^^ h u*#*£L-&BRfc: % <D§5^ 
[0 0 121 
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<fcfiMk*>y BMK&-ffcf y aitv;.!!^ 

Wk&fk&fkv- y ^>-<$) oaft*JEs *-^ric;-#-»JBBa*ftia 

fcfcfc* -to*** *>y =>*»««Sr»JSR-r5Ti** 

* *. t i ■ s foot t> ^<ofiss 

[0014] &*lc, m\tM^<Xh^y^^^^ 

*<kS'^«r.t*5Wffi<t--fik<k^ssSr^>i< 

« j£ ft -c ^ >fc /j o ft. Sfl5M s *ft ^ y/ ^ t /j: o -C^St 

y 

[ooiG] ±K^y 3^««8tji!s^j**nr-5*(Sffla 

100tJ:0 fci£i^iB«-CB: 
r & 6i/ya i/^aauKSr^BM-* £ k &X 

> y n -s&ifc&mifiw&tizkm t % % $*fm)& s 
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< £ t> "-7 y SJH-f-**^"* * * fc 2rW ^ft fk^ifr& 

.Wt^*®^?f?^7X^j:t?^if *ft:±5cefe 

0 !K £ 7- * * U A ^ o iS 7c * i • <5 ^ I z. tt T > - 
r^i^t K^^? i ? co/>^< ki> lSirffl^SC 

[0 0 19] ±sa®figM^9.^^icfev>^- N ixj; 

W ?i*P lc * .§JSHW-^-*« •'<&m-v*ft4£t&ti 

x »ft y ^ ?t tt««kS£-fk^ y ^ >i^^^r 

[0 0 2 0] ±5CwS i -OHlifiDS i -HjS*w8: 
w*VNWft**rS»l«l6»8!0»j*^16Tftt. S i - 
o lift* J: 9 S i -H^^^>#v^tci:o-C^>7>'.j 

1 - h ^ * o * v ^ik x>r t ^ ^ » ^ ^ * r« * *e 
[0021] jisajBiBiftiwsio*^*^*^^, ->y 
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[0022] ±^>v ^>mmm±\z-B)&&nz>&m. 

^S*feTtt. S i -NJB^&W+Sv'y a^SeoflSK. 
.J:oT^*ift^6>fi0ja*o«A*«l»^n4 0 *7t, S i 

Klfcfc Off Bate, *OB»0'<yr>^vK«\ 
&«BSb L < tt&JR*fb)«k *fcttA««fc.4feJR*m« 

[0 0 2 5] 

[0026] El i t^^f-i 5 ic x — ji^^^-y > 
(SiH, ) tgft# (o, ) tSrflSW^fcfflv^fccv 
DffitcioT, vy n>£ffil liKKfbi^y avHl 

">y rz>Sli 2tt, J^^kix Y?** Y Crisis*? ^ 30 
(TEOS) fcfiSfRtSr^V^fc^^CVDte^Jio 

[0 0 2 7] ftV^-C^/^ s; * !l Affile J; oTs ±E» 

Ib^y 3vwei aiwitffr^^^A-y.yny^ 

J: 9 ±B£-&r&lBISr^^— ^v^U"C4fe«EJ» l 3 

[0028] r^t, ±E*>y ^ySSi l £§£{fc^>y 40 

r^AJRE»l 3S:*»+S»{fc^y 4Sr 
WitflOOnmOf jflC^tS, lOKffB, £JR 
BBi&l 3d«»JiJc*nTV^V^tt<0^y =»^S4Kl 1± 

IBTtt. Wfctf* / *>? > k -KffcHZSBSrffl^fc C v 

[0029] ^ir^y ae->y u>-a»&*5te1S«sp 
tiii5BM«o c flittf— jaw*: so 
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«EECVDSB*«v\ roWcitt^?*s/y"i7>Srffl 

V^o CVDrtPlctt, JDR#4-Sr2 0 0TCt?#aSii-, ^<D 
i^f(D6 5 0 8 CT^->!) vH^Jff^ 

tis otiEdttURiufc^a-cififf i o©*Bid|At 

[0030] #c^t, SCJfM/JMz^y v-y^fc-SHb" 
y^^^yl>CVD (EXT\ pecvd^v^) (cJ: 
UTBMfc^y =f>Jfgl 6$:9RJx.tf5 0 0 nm^HJfj^ 

j^-r^o ±fajBKJBt*«=tt % ^y^y (sih, ) torn 

g£ l 0 0 s c c in, — Bfc^k— S6*<oaa* 1 5 0 0 s 

0 0 0 s c c mt Lfc 0 * fclCJ^SfflftOEEAS: 1 0 

0OfiS;JK*iBiftftli3 i 3 o 

a Cgft) x ^7^7-^5 0 0 W|C|$M£Lfco * 
*>\ ±ffis c cmafl(tttKtt^j3(j'3(ffl[iKft (cm s 
/#) 4:5ft U «~F#*SMtB:s c cm^^tito 
[0 0 3 1 ] ±f5SHb*>y a V«l 6<Dj*BTCtt, ^Mt 

*ffia>ja*ttSMk->y ^^mi 6 3»j*#-rsja*«±3 

6<ofi6*^"sri8*ia«t6iatt-i o o°ci^±3 sow 
-eft* a*, ff* L<*±2 5 ot^ia 5 otWTofisia- 

[0 0 3 2] ±IB**JB1B<0!B 1 fifl-Ctt. BMtv'ya^ 
[0 0 3 3] L34*t>IWb*3S 5 B<'Ct'>5^*5tf^Srft 

rt*»e>, — 8Mb— **i-*o"c>9^*^^ttiWb* 

[0034] se>i-*i»Sffioia«ttBft(fc>y 
6^*-r^ja«Bi±3 5 o^wTfc-t-Swfcj^fe, 

^/^ (jKy /<^*s/y uxo«i«<kiSTWiRttfio«jfi 
5 to) **y^9^^y w>-ote««*#»flii 

1 6ttJ:9*Wsn»<*5o *Dx.T±EM<b^y =>^8S 
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1 6^M^i!i, >"*«)fta»«v=firauBi 5*iwfc'>9 

JJ 2 r> o r.gJL±OM.E#jfcS t <cS y *S"x lOO^i 

[ 0 0 3 « ] »ic±sefi9ia**««|[ 1 5 k J-JHMfc^ 

[0 0 3 7JB2 \r7frtx 5 tfWEW 1 laotKW 
ih->)) =>>-mL 2^p|x.S5 0 0nmiS^J|:$|:« 

- ^ ^ - ■> y ^ v^ks* » & * « 1 3 ^fgfiKr 

JK&«S& i 3 BMfc-> y a >>m l 4 SrM?eri i O 

10 0 3 8] ±aiffi«*T-*TOK 1 5 £7gj5£; LfcSL ^ 

~T (Nil, ) fcS:fflVNfcia7c<*»H«"COPECVD 

td\ ^Vv'yVOSfi^ lOOscc in, 7^-7^ 
irttiifi: 1 o o s <: c iu. -tfMk ^Sfc,fc 09fc.fi Sr 15 0 0 

lOoo v. c c m h L* 0 * 5>f-fi8;JB#ia<S«>BEAS: l 
OOP a, vy^>ltl K)S«Slr35 0t, ^ 40 

O^SfeJi.toX. ->y a>Rjft|*«so KJgftJa-fc£6Sfe 
fk->y .ti^JB! i (S IrWx.tf 4 5 o n incoB£*te»riS^ 
* P ^ <0 J: 5 1- Lt % v^ffe^^Sfeft^k V y 

[0040] _LffiB8tfts*fls-> y a i 7 odiR-cf** 

7^ (S i, n 6 ) , by->9> (S ii Hi ) 
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tot>K*as*c (h, oft*) t>^Rgx-ft 

[004 1] ±KKW Lfc X 5 l?\ l 5 

bic^y 3^*««Wo pjb kft5HWfc!a£^>y a >* 

.fc , HKbSMbc y^vRncto x(&wc*<friftiR 1 

*/HV*fcft*«5Mjtf» (KTCVDfcv^) l^ot 
l:5BBMt«ft->ya>IRl 7 rt**6>, (KiR 

[004 2] ^t:: Kia(E*«sp*«lR i5t Jbfrigfc{k-> 
DayRiei «>|B»caMkEfti/y a ytt^ftLTg 

[o o 4 3 J B3 3 t^v ittSdEl i xftM 

t5o 5fcV^JiSEPlMk'>y 2 blc«A.ffT/u« 

^> 0 ^v^^c. -ksa-> ya^si i tSKfcv'y =*>jri 

^^ttSfSWtWR 1 5 4r0?*.«5 o o n nKOW^^JEJ 
[ 0 0 4 4 J bffiffiSKsMVn 1 5 «rJF$j* L it Cl 

<oea!****«i i 5±(c, «iri*ft*ft->y =»^k 

t7^= X (NHj ) t V >1t}3Tcl±?Z il'COP 

-hSa*tt*#B. — ^tLT. ^/v/v^ilKfiSr 1 0 
Oaccnix 7^>" s £ , ^T^iftsi' lOOsccuu — R 
fk-^*Opfta* 1 5 0 o s c c m, t b 

"C^*fefflv\ *coiSfiS:i o o 0 s c cm<h L7h 0 ^ 
^ScriJBJ3?H-«Offi*Sr 1 0 0 F a N i/y a >-S& 1 1 

[004 5] .t^mt^it^ V 3 ^Jtt 1 7 cr;j£jigTrf2s 
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mm? £ *r -t 5 S5ctt<o;<f* *m \ > 3 c t a* *ite-c * 

y 3 >JBI 1 7 <oft*> *) i££fb*> y a - i 

ft fc K^fcfe^sUSHoiMKSa^Htioi-S r t fc* 
£<, gfbv-y ayjfi^t) tKIMWtei^BJMfc 

[0 0 4 6] ^(D'&sU T^M^±Z>?^&%^7 ^ 

S:v S i -OHfe^J: 19 S i -H3fe-&<O»<O#V^0Si * 
6S£fb->y = >fl£l 6 8r«*tf 4 5 O nmOSSl:^ 

ii£rl00sccm 4 gfeSfcOflf&SSr 125sccm N ^ 
fc*2t#* t LT7/P^Sfflv\ 10 0 0 

sccmfcLfco £*h\~J&m^ffl^<nJ±t)$: 1 - 3P 20 
a, *>y 10R^?flftSr3 5 0°C, -fjx-v 

✓ — (-v-f ^ pfty?!7— ) Sri. OkW, A?-f7*EP 

[0 0 4 7] _bEttWLfcJ:5^ ->y.=i^*i|ft|»«J: 
tc^fifcSftSEilft (B^tflS) 4:<0»ffi^ a^7\*ST 
*D{-<fc5S!*ft7 # 5X^S:«^fcCVDjfc|c:J:D S i- 

6l:J:ot**|fili^OfiftOSASSSCri 30 
[0 0 4 8] £/c, j£Ht$*«JK i s _blc-> y 

z.kt>t>.'* <o±m\z.j<4 r * hukhc ^ sas«ft^^ x 
«rfT o x t>{&8m*« , *mtti!Mb snar^K, 

[0 0 4 9] *6>tc:W»^|^<c< tasRJBW-Sr* 

t * < * af&vts^friiiK i 5 <o»fbarBfr«f**s taMb 

[0 0 5 0] KjattiO^ttVxKftv'y aVWl 6 

«r, Jii&(&tt«v«-WK 1 5 ±\zmMm&+* r. t 4 *r 
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i#i^tr^- y y^$:fr5« ^Lx, ^ y 'is? is h 
—mk~&m b feffl V^S;Stt#HfitT© PECVDft 
laot, KMtvy 6Sr % «*.ttWT<0*#-c 

dSft^r l o o s c c m, — 8Mb— fi*^>8lt*S:5 00 s 
c cm, *fc»3S^i: Ur**S:fflV\ %:(D<Dffim% 
lOOOsccmfc Lfcc * f>lcj*jR»H^ff*S: 1 
00Pa v i/!)a>5fil lORttt*Sr3 0 0t^3 
5 0°C, 7*7^P- £5 0 OWKJRJfeLfc. 
[0 0 5 1] iOSM^DayRl 60*Rm ^ 
^>7^0ft*> ffilx-tf^^^^ hy->7^«^H 

i^efclK ^OBWb^y aVJKl 6ttS i -OH<g-&± 
9 S i -H*^fc#<*triWfc*6*>-C, Sftfctta*** 

[0 0 5 2] *^±E{6«tt**«BI I5fc ±EBWb-> 

y aVK i 6 1 oiHfc.sfcv' y 3 Bftfb3fe<b'> y = 

WEBI l ^ <t t>H3 2 ^ X o TlftP^ Lfc«*a n °p t IrI 
[0 0 5 3] ffilEEli UiJ:oTRffl 

{bi^y 2*W*.tf 5 0 0 nm«ftOfl£*Jc/*l» 

2 ir^Klft l 3 J:H45i*l 0(O$if:, 
J&MBi sSTtta-f-SBftibv-P ^v^i 4 l 0 

0 nm<0«* * 0 

*5ift»«**«J«i 5SrMi«5 0 0nmOSSi:« 
[o o 5 4 ] ±JEffiBWfi-«flt l 5 Sr^MKLfca, r 

fb^b v j3^»tL<ii»t;^ya b 5 y 
nvM)Ri8^ SM^w;v7yi: 
-^b-^*i:7 , >^^T (NHj ) tSr«V^3S5£tt 
#i^WPECVD|:J:oT, Mk.\X5 0 Q nm<Dm 
ZlzB&'rZo -hEje«ft#tt, ~^Ji:Lr, ^ey^>^ 
v<OSK**r 1 0 0 s c c ra, T v^-7<DffiiS:0 — l 
0 0 s c c m, — M^bZSEsRoaSSr 1 5 0 0 s c c 
m, *t:Mm*f*k LTS«*rfflv\ -tO«E*«r-l 0 0 
0 s c cmirb/co C CTii, 7^^7<OSi^l 
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IS 1 1 <»S23fcfflj£«r n s or., :/y X-*v<l7— &5 0 0 
[0 0 5 5] ±S5^> y a ^XJfifttf I 8 (DfiS&*Tte, * 

ff) frjH^atfcWflBTffcSo m&mtvx 

JLtriC y = ^SlfilWK i 8 &3?.fbv' y 
/Si'Si. =>8S^»®^7. OgJKfciSv^ 

[0 0 5 7] ¥fcl£ hSdH -^-v-v^ (tUtt; * 9 

/*>9>oSifiS-l 0 0 s c c m, r^^e^TOSSiS: 
loos <: c hi, -K-fb— iistfoiftfiSr o — 1 5 0 0 s 

O 0 0 * c c mi L/r. c S £■> (c^ie^^cOjT:^ 4: l O 
OP a. ->y=i>*isRi 1<PK55l»/£4:3 5 0t, 7"? 
X->/sf7 — * 6 0 0 fc W^g**Lfr., 
[0 0 5 3] l-.SEBlaftJtttttE-fb^ y a 1 9 Tf® 

**** -^.«^^.V, #l/4r*7:<'V>£yfi;&R&s t>t 

fctf>fB««&, fss]x.«^^i/^ !)>^HKttCVD 

[0 0 5 9] ±orf£MR L*. J: 5 ■> y = ^^JftSJK 1 
8±»r.*riJSix»iE«l <B^*») fcO#dtffc % RttEtr 
I KIBE fc *c £ mt > y =* >BS 1 9*&ll/<!)7^^ A-JBl £ 
■ * fc «i . ±?d««l Pj i kfflSJc J: x ^ t> 

K^^^v^^^b^^>iKt^i@M^fD*5^yr 
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[0 0 6 0] JW»#^^3^*«r-ft"i-S^^*« 
V^PECVDj*^«toX % VP ^KifflSRl 8*:Jfc 
j*t8:tHs IsmWtiWRX 

->y avffi&tfcmi 8#i*K&it« 0 
n-fej^^i^, teiB^i-DTttn-r*, rosea 

[0062] disco (i) dtrEiancJ: 
o raw h iA-i«o.*tt^ lot •> y ^sts i 

l hir.ftffci/ yayRu SrOTiLt* 5 0 0 n m^W? 
tT5 0 ro&JBE«i 8<oJiSi.-fi«i^tt/<y r/^^v 

1 tBkfk^y 2 4:^JRgd^l 3 4: 35*6* 

Si-* 1 0©8Bfc, r<0A*B» 1 3 *rftW+SifMfc 
v-y =i>-HSf J. 4 5r«itfi o o nm^^icMT^n 

o-Cv-y =>5RI6«WBi 8&fiWBi-5o 

30 [0 0 6 3] jRV^TW5<0 (2) IC/^ti 5 K". HSfO 
<7>is.v3-istf^* ? &m^i:=z- >"?-^y*:'il v ^ fc I. 

8 , {&m^«nH i 5 , mtis y 3 >-fl»* 1 4 ta o T 

^>JSE«1 3ici§C5tfT^— ;V2 i«r»riEi-5, *«> 

[0 0 6 4] ^X-^y^y h?>^fyCVDfe 
40 ±KbTr*— ^2 1 rt£ffi*!>iiij>fci t^-bfd 

^y r^^JBa o±\z*>trnTyi£*:mitZTZ>. -t 

XiBttRi 8i:t^<yT>^/HK2 0^|ftS4^rv^* 
iO/<!l7^MR2 0^!)3^*JftftRi 9 

oo ft. s^y ^^&mm&i 8^a*s*^ h u^^jg^.L 
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10 0 6 5] ^ 9 >^felniot, 

^7^>^7^2 2±*$*V^y TJf/umZ 0±CT/V 
y^«2 0 LT ±«EI* SrJfeft 

[0 0 6 6} »:^iiiftjKis^»2ffiii lt, ±m&mm 
[0067] r.osB2WT«. *i«tBaiats» 



( 10 ) 1-8 7 34 2 

18 

* SS« fc: tt 0« £ tf Vfi 1 S7*7X-7 5fr£y£M Sr ffl ^ , 

RF^t7-^3O0W (13. 56MHz) L 
(Electron Cycrotron Resonance) 7*7X^%4$fiv 

io [0068] *<d«, @ea«isiij:o-c, BKbv'ya 

1 3 ±ic(£Km9««IBI 1 5 SrJBrt^T s. 
ttRt*t*«H5tUt, [ID sC-CSESirSip* 
* , ]Jfh77;l'tDxfuy|8tI^ s Wx.tf500n 

77^T7PV (Ta* , yaS:T7nVAF (fStFo 

o°o <t*KmTi^^&bn-c^6<> 

20 [00 6 9] 
Hbl] 



— (-CF 2 — CF 2 ^ 




0) 



— CF 3 /n 



[0 0 7 0] ^flKy7h77;UtP^f^>MH^ 30 
7j\s*u%— ^vS0O»»JlJiiSA*U ttSS:3 0cpli 

4±l=lMffiU-r, fi^5 0 0 nra(0±|BteR 

OOOrpmirlt *^fcat|ffi«r*>3a 

m^f^<o^.m% dftjE) moot, 2^^^-<— 

[0 0 7 1 ] KV^-C, ^FStt^^Hfti: LT0!I*.«4# 40 

[0 0 7 2 ] -t<oft, itE*iMfcB«fcU, 

TOPECVDi:ioT, ±Rte»M**BU 5J:fc: 
BMb->y =3VJRl 6 5 0 0 nm£>J££K.JBj«L 

[0 0 7 3] Jzffi3ll6»<»(0!S2fi«-Ctt, #IE*10>I4: 
fc«>, ffi:RWS«JBl5 C(Di^H7^7 7^f 50 



7Py) <7)flffitttt*tSW8!l\ $b^>7>^^ 

[0074] sbic:*w*ffiojaa*iWb^y ayRi 
6 »«BU: 3 5 owi:t6:tHv sfe 

ffci/y 6CDj*l«»tO»|wJ:orfl£»«***B« 
lS^fttili: 1 !)^, ^ LTBMbV y a l 6 

*>*UiJ:v^ »*L<fi.2 5Otia±3 5 0iCfiiTw 

[0 0 7 5] ±ffi«St«Wi*15*»S)lU 

c C(Om-y v^&fTofc»fc, ffifESSlOT^RWLfc 



( 11 

19 

[oo76] ±se© j: jteBfefti^b^y -i^Kn^i 
jfc-f * £ t tci tn » mt*.ifr> V=J^mn fc<koT-{& 

v> > i r >^ 1- tpffl tf^ 

[00 7 7] I- Tfti>J * Pfhy :7^^Di?-W3! 

W 3 »c J: -j -cSftW L*-.© b , jSTctt^ESfO P 
KC: VD )*{.-.. to T^b^b^y 7&-0iRtf5 

9 s i - H&-£<7>%to&^mttezmt->y e 

MttC^ntV^b->i) a>SSl 6 5 O 0 nm£> 

El 3 K .1 o -CiftP-^ L7t J: o ^ r ^ l=P*Mc J: 

i£ ? X */f3 v ^7t C v jj 5rf? 5 Cftd, t AlBfiitS-fb v 

y ~> '-'M l 7 atteSOTMrtlK l 5 *«SH-S. 



) #B¥ U- 8 7 3 4 2 

. 20 

(0 0 7 8] sfcfc, _Lfa*y ^T-y^^-nrr.^-U^ 

WJIBOteSSffi^tf&IR 1 S Sr^i* Lfc&, WsE^ 1 0"J« 

O n $ \m& Vit^ mt is 9 = >JW 1 9 * 1tti 

s*VT**A'&i2 0SrW^.H"5 0niii<D^:S{C})gJ5£UT 

[0 o 7 9] ^tc3?J(tt-^JS65^"3Mt L-C, -Ltate^Pg 

[0 0 8 0] ^W«3Wm ^2fiSJi:|li^L.T:S^ 

oo^ialcffilft-f-^o i^y^^-^JSttSeio 

[0 0 8 1 ] S<E!feflra:JcJ:-»-c» 8frfb->y =i 

>W 1 4 ±K«£»s^#aK 1 5 £®J*-f s. c n -Ctt 

10 0 8 2] 

[{b2l 



# from ^Rtrnzmmiy?- 
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(CF2>x 



( 12 ) 
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\ 



CF 2 — CF CF— (CF 2 )y 

i > 

lCF 2 >z 



CF 

I 

-0— Si— R 
I 

O 
I 



m 



CF 2 — Cf^ 



fCFz>x 



V 



CF— <CF 2 ly 
I I 

°x / CF2 

(CF 2 )2 



R — Si — 0 — Si — O — Si — 

I I I 

O 
I 

^ — O — Si — R 

CF 



C2J 



[0 0 8 3] *r««7y*t»»S •i/P^^fi'&ff 
Sr7^-D*— 2K^»©jg»I^^L. tt«S3 0 c p 

y nylKs'l 4ll-i*tt, J? Sd s 5 0 0 nmCO±SB<g 

l 6 SrJBiftLfc. *(BB*©Is]*Mtt«*Ji 
3000rprnt Lfc 0 ^fittfc#H»i: U"C 

[0 0 8 4] j&l^-C, ^Fjgtt*#BB«Ci: Lt^i^If 
#*#QS^ , f I -C3 5 0°COT~— 'J ^£f7o7t 0 
[0 0 8 5] WESlOTfcra«KLT. «*Wf 30 

^fL'>D =>flt 1 6 S:ffi|x.tf 5 0 0 nm^HSCMl 

fc e r^/aiiji*#ttiiiiE*i«fcra«-r*5. 

[0 0 8 6] ±I5^te^te<O^3 0iJttt, tfJfE®2 0l]£ 
RUSH-, ^y^*fflv>5: ij&*fcJ58BS#Hfta s « 

fi^i-rti><cv\ -tote** (SMW«Ki5±^ 

[0 0 8 7] *fcfiEK*ffi^)fflSS:»^>y 3>8li-6 
36 s J*ft+5»ftJK£Jli:3 5 0°C^Ti-i-er fc**?> % SIM* 



loomtfcjitfiv^, #*L<tt2 5 o'fcEJLb 

3 5 O^J^TOlSHt-r^c 

[0 0 8 8] 4fc. ±E«»«*W«K 1 5 S:»j«U 
ai^T^fitt^Sffl^-Cfc^^^^SHft^-CS 5 0 

[0 0 8 9] ±&<D£3lZ.&tik$HtU)) ^>flgl 7 &J& 

[0 0 9 0] ^/c, ±ffi»tt7^*»tffi • 

<7}I2]3i::£oTl£^ L/cOtW^ ilTLtt^HSTO 
PECVDfei:iotKlt^H 7«rM*.tf 

6 4 5 0 nmM${:MlTti:V\ *<rm 



23 



jp*ir.;gristrt>J:ir\ ^ix^w-fr^ awes* i wo 

B9 3 lc. 1 o r SL9i Lit X 5 lr . / V 7* HJftHc i § ff 8 
« ;/? W I ^ c v D fctf 5 KSlCtt, ±EiMk*flS 
> y a i 7-*t^«4L*ttK 1 5 «r»»-T So **: 

5 OS^tLttfi * * < 

[0091] *fc, ±ffisKy*f hy!7A^n^u>» 
tttffi^fitW^-ffflURi 6Sr**U*:*s BKBSff 1 WO 

ia 4 1- i o -caw l*:o t h«k* ia3Ett*iftT^ p 

ECVDKr.iox^y^ ^^JffeJSyR l sarWx-MTS 0 

IH«O;*iSlr.J:» 0 i«fij*t), tffSa«1 «cDH4lsii 20 
o TRW L 1t 4; ■) tc x £ffc-> 9 ^ >m 19* fctt-* y T 

veattiSi 8cosatsf.4r*p^«w*Cv *o&o»#hs.icj:s 

\(CF 2 > y / 



( 13 ) »H¥l 1-8 7 34 2 

24 

^> y =1 v^$6gtfl£ l * TO* h i^OSS^Si*. feix 
-So *ojt», *o* H^^«r.t«ffiWfS**SHS?i 5 

[0092] «te^*jift»«off4«it its -bKisam 

1 2 0*C. &#H?fiK=4 2-0t) 

tO 0 9 3] £O»4 0!h:tt, *2j(iB«kLrS» 

££& 1 0 o*ffitEire!*H-*o i<0^7X^«W|Sffl*s 

[0 0 9 4] *rO&. IMb^y* 
>j& 1 4 ±.|cffiWS^t**!UH 1 5 4r»*f4. d i'CrJ: 
(S»«*#«UB 1 G <k IT S C ft 3 4 *t * ± 5 «: 

S/^ p sK y 7>f X n y y y ^— 

tfixtf f> 0 0 n raOffSlcflURl,*-.,, ±3Lf* naj? 
!J^XK7» y.*-r s> K#y^— XJMfifc LT 
tt. [33 *^**H*W5i6t#'r*f>«>-c*>ixrj^ 

[0 0 9 5] 
Ht3] 



— <CF 2 ) z -j— - 



-(3J 



[0 0 9(5] p*y^?^XK7d y*«- ^ 30 

K^y^-#«iil^^*i3^-*^*<D«ateBA* 

^Sffil l±lC^*LX. Jg*^S 0 0 nin<Z>l:Effi» 
S^fl'tSllflE 1 5 ^mj&l^t-^ *V\%<V\EllS#:t±Z 0 0 0 

iSvj±o#uasR+x i t o o*c. 2^ra^.-<— 
ire, Mitf7B y - v t^iux-c^^sttisfti&tt 

to 0 9 7 ] ttV^T, *Btt*S««i: LT^jxfag^ 40 
10098] toi ma»iftltlw«icL-c, Jsr#l-^r 

mtis y 1 6 4:ffllx«5 0 0 n mOj?Ste«*b 

toooy] ±aj35*s®tt^w4f«Tii. m^2mt 



ZZLkfrh. ^9>*^**^**tT*Mfc*>y a^JSf 

[0100] $^(cjSM^cij^^fiL , ^g?ft;^y 

flSIWBjwJIh^* o-c(S»*WWR 1 5 &ftm+ % - 

M«ir**^ii7, 1 0 0TC«±T*fttt*tr\^ ffi 
L<ii2 5 o^Kia 5 ot;6( Possfflt-J-s* 
[0 10 1] ±Effi»*qtff»«l ft^MU 



from ^tmtmmiy^- 



2000^ 3J3308 (*) 1 
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mi 7 &Mx.fJ 5 0 nraOJI$l:MlTt)iv\ 
[0 10 2] ±E<OJ:5^»ft:^t'>y 7 SrJg 

[0103] ±^PxKy-77^^K7P!J^ 

fflEKlW|tOE13»Cj:oTKWLfc(OtlRiailw, 20 
i85ct4#H«TOPECVDfel^J:oTft'ft;a['fk^y = 

7 £M*:tf5 0 nm^USI^Lfeft, ^7 
*fWmM £ 5 |itS77 X^*ffl C V Djfetc J; o 
T, s i -OH^J; 5 s i -Hg£tD»<D#tNRift 
5BMfcvy a>Kl'6&0Jx.tf4 5 0 nmfDBSf^JsK 

CVDfe: £oT«ffit40^fci^&ffcS-'y ^yfi 6 £ 
M*_li5 0 0 n m^#$KJgj*L'C<><fcV\ 1 m&<0» 

_LSE§fe>ft:^b*>y =a^Wi 7sii{6^WMi 5 
fflt^fcC VDjfcfCjoT^/SLfcSMLt'y = »Kl 6 tt 

F, F F F 
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[0104] *fc, iia^yrh77^p^f 

ECVDfei:ioTv/» ^ySWl 8&0!l;fcH5 0 
O n mOd^tlMUci, Sftv'SayRl 9*fctt 

&*£:J^l 8 0PJ*M£^5 5^T\ *0«©*Maai£ J: 
5v-y =i>^lfe#J^l 8 ~e<DX h U*0D3§£}Mfl]x.&*t 

[0105) &lc:5£Jfc7l2«S<D1f! 5 OTi Lt, J:1£{S;1S« 

ttFLARE (f8n°o^) ] W5^|E»lft*=2 6 0 

[0 10 6] ^O^S^J-Cti, »2«lfcH*K:L-CSH* 

J: BB*t*#ttlIDSa* 2Mb H« life's, 
[0107] *<0», 0Gi&.'«iS£*-J:oX, ifrffc->y ^ 
v«i 4±Jc{£R«*#*Bli 5 Sr»^i-r-5o ^-Xte 
1 5 fc It, C4: *;-C*£*t3*5fc 

am C4] *-c*s*v5«jgsr*r-r«t^T*>*i 

[0 10 8] 

Kb 4] 



F F 



[0109] *-f y^i^myrv^—T/i'mfSiiy^ 

J? £^5 0 0 nmOii2*llBi:ll5*lfco 

t u-cwiiiase^^oiauEODSiasi^-ci o o°c, 50 



[0 110] 3FBt±*#H»fc LtWttfi* 

[0 111] *4>«, IftElltlOTtraWcLT, 



< 15 
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Kffci^y a>Ri CSrWx.«5 0 0 nmOD/SStogjSEL 

[0112] Kga*^k->y a>^i GoiSRtu j^flK 

RitiOfiJEttBMfc-> y = >JK i e> asjft*-r-5ttLEW± 3 

-e&s^ ^f* l<B2 5 or. j^±4 o ox^wf<omm 

Ottfi!<, CVD<0£^4 0 or/C&o-CtBfcffciX 
y 3 >"JB5 1 6 ^j»lW^n.5rK £ J: 5 0#tiB 

1 6 Sr^UJ-^ai:*-OJaBEO±PftSr4 0 O'CM-TS^i: 

[oii3] jbffljteis»*o»r,wi?tt, mmmzmt 

[01141 $6*c^lHSB^>«.JEttHfrft->y a^Rl 
6ri J j£iS ; f-SM*«±4 o O'c^TK-rsCir/j^ JbJc 

(^-Mt^y r y^,-x/^ 30 
*■ . ±uiimt > y 3 ^as 1 6 o*Ejjjsw^r 

1 5 AtfBMbS' y =i >JK 1 B WfiR^<D«fc(2: iot 
LXtt 1 0 Ot.£IJi-C*>^AS, £p£ L<B2 5 O^CEUi 

'>y=»vwi6tt«*sn«<45. LWot, 

y T y - 7 - /t^fcl flBA* 6> * {J£W« V^rBLBt 1 5 

o»*icMj:?do»j< jcrtaK*afoiajKttaftft:^y 

Kl-*S 0 

[0 1 16) ±Ei^SWrt»lWl 5t**l N 

^v^r^Rtt<c^ia«-efc^ft*^^»fflK^-c3 5 o so 



28 

cok^lu, 5.±fc*ffc*MfcS'y 

J:S 0 *<0«BMkSfefb*>y 3>Bl 7_bi;r.>.ffifiWb->y 
a>Kl 6Srffll*.H4 5 0 nmOffSK^S-f S„ 
[0 l i 7] iEOJiJtelfcfkftft^ya^Ki 7«r^ 

t^>i5ic «rffi*i«-cawu«-.iR<b*<i:^ya 

[0 1 1 i^yi/fW'lJTlJA^TvW^t 
M0?(K»«W>r»K i 5 ufc«, nttEft 1 WcOW 

nm©?i {r.»fiJS U tcm < ^ T * IWjD i' ^ 5 A 7" 

,s i -Htt*o*o*^)Rt44iiWfc;->y ^^iiejr 

5 0 nm(7?JeS^HJj«Lri>4:V\ *^>»j«^ 

*^f* % afctt^aTO P E C VD Sit ^ oXffiSil 
^^V^Bftft^y = 6 S-Wlx.fi 5 0 0 uinOffS 

v X-<r ^ffl v^. cvd iff 5 Blc % kSEBMfc«*t; y ^ 

yRi 7a3fi»OT#aRi ss^a^*. sfe^r 
»«©fta*s«MrtW!s i s tfcft, mam i 

o nmO!5Sfr.7KrflU«:«. S-fKi^y ^>BSl 9*3Mjt 
^9 7/^R2 0*CTx.fS5 0 n m<7>J? I, T 
tJ;v\ -to»*Jb-tttt % BtlBeSi'iCTTaftP^Lfc^ftt 

^•C8WUJ:5I:, S-ffc^y 9*fcf4^yr 



FROM *&m$tmffit>2- 2( 
» t 

( 

29 

£syy ^i/Hki&umi &x<dx f u^coss^ifli^kft 
[0120] mzmmm<7>m6fflb ut, ±tz&mm 

[0 12 1] r.cD^6CT-Cfi, tB2Wtlfl«iaT*(* 

(0 12 21 ^^s, isitea*&fe:j:oTv SMb*>y=i 

ffi;Rtt**r«flt l 5iLT7s/^k3Ky-Y5 K»/«Sr««I^ 

c p KIW&Lfco ^e^$r[Hlte^^i}fet-<t t l -ht- 

miuLX, J5S#5 0 O n mO±Et«l*tB*l>fco 
^<DB*(D[a]te»ti3 0 0 0 r pmfc Lfc 0 -t^fS. 
ttftSfflfti: LT0yx^9S?/^<Dl5lEE(D#iaSL'-l J T 
1 0 0 5 C, 2^BB©-<— ^V^SrWofco *Sb\ ±E? 

[0123] m^X. *SH4fc#B*i: UX«*tfS* 

^»tt3 5 0 6 C<£>T~— y ^'^SrfJofco 

[0 12 4] tos, msa«i«fcBitt^LT, 

* m y ^> 7 v t — BMb ~ ^ x fc S7ct4#[l^ 

Hftfbv'y 6&G*R|25 0 0 nm<0Jf$l:||tL 

[0125] ±i&%mm<r>msmx\^ «ria»2wt 

tt:7 s/ fbtf K«MB) <0»ffitti(MbStLlli\ £ 
IMb" SSRSrffl^* ->7 **«BMb 

[oi26] s e>«cj*iBi*ffi(offl«S:iMb'>y a^jfti 

M * ti* <T) Tgfctb v- y3VHti6*sj;!9 « < * 

«**«bh s rtt>fcv\, -tbTBWb^y 

[0127] 4*:, ±EffittWMrttiw i 5***u 
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30 

tor^y^^ftffofc*^ iwa*iWT?RWL«: 
o £ Httfc* {Ktttt*4rttIK 1 5 JbtcSMbftfbS' y =■ ^ 

*<5 0 ^eo^^b^bv-y a^JKi 7±icj:E»fb->y 

[0 12 8] ±E<0±-5fc»<b»b : >y =iy||!i 7§rff£ 
rifc J: iWba<b^y 7»=io-C«: 

"a. Lfc#oT, »*:/?X^M&£-*-3*54*B« 

SHft^fb^SMSjas^ * 9 BMb»b*>y ^in 

20 i/jR 1 7 £ f^^fWB^^^ 

[oi29]*fc, ±E:7sHbtf yw 5 KwreoiMt* 

$tiH5Wlt«, WE«lM^BI3lcj:oT 
KWLfc^ifilSH^ »7ctt#I«-C©PECVDft|: 
ioTBMbSftv'y a^BSl 7 SrM*Ltf5 0 nm<D&£ 
IcjgfiHL*:*. ✓^T*l$AU<£<fc5^ffi:7 , 7X^£ffl 
tVcCVDffiiaot, S i -OH^£ 9 S i -HIS 
^(D^O#t^t?i5K J (bv'y ^vHgl 6Srffllx.tt4.5 
0 nm^jCMUU^o -t<Z>^J**tett, WiH 

30 TnfJi^B^'C^ PECVDffiao -CHattO^Ji V ^ 
ibv-y ^^flgl 6 ^Jitf5 O 0 nm©lfS^tT 

KcCVD^)it:, ISKftSftv^ya^Rl 7^ 

i 5 *fc^r^ep*»ci 
«M*flC^7X-^fr«v^fcc vD»«cj:o-c»JS6Ufcaft 

3:<D* V ^'i:J;aSRtW«JHH SOWWinttJB* 
40 <K*6. 

[0 130] ±!2^y 7 s " h77/^Pifl/>^ 

Bl4«cJ:*3rttWLfc<OtRI«lc:, iS7c+*.??K^^ P 

ECVDtt^<toT'>!) ^y^ftglljll 8 Sr0i]^(i*5 0 
Onm^SS^Lm SMb^y =» v«l 9 *fcfi 
A*!ir^^^K2 0^Jx.lX5 0 n m(DJf:£l;i^J5kLT 

»B)Si«t?KWLfc*fti 

otMifcJ:9^ ^bv^y 9*fctt^y r 
50 > ^7HB82 0^KSS:IW±-^5^t^:oT, ^yay* 



( 17 

[0131] 4*5, -hsujsj&jio* > ei—je6W-ra 

WL*HMS»fcft:S'5='>JRi 7ti. HMs^'J !> 
»Jifc»*4i4Si«< ft3* J Sft->y 'a>-|ffj; !> H<E<, U 
*»t>JKJ?:d«fiSf ft •> y = ^ffli l 6 t U"C t> O n m ir 

& 0 10 

*sv^r, i?iJx(i^v"7v (s ii h« ) . hy-^y 
(Si, H, ) 4p©ifcik->? >«rffl - fc fc^/ffi-Cfc 

J^T'kjjE^iSBfe-ftv-y a>Ri 6tt. J&2£fB©7j/< 
y ys?l-+:**R<j5;t\ L*»L*#&» TJftOfiBHtt*MT 20 

[0134] J:ge#&&fltt>3 1 f*J~#6 a 

i.-^^ fjs?Li-.t\ vj/ftfefb'vy &-fb£-ft->y = 

file 1 • $ CO I •> y V 3R3(r * £ ffl ^ % B £ jfe tt® Ml T? & 

[0135] i-ffiflt i ~s& s mrtsifzmfcmt 
[oi h <> j s^fti8ftsft->y a 

ft.iS5£ti#il*-C?<0P EC VD(£j;-?-C 5 0 nm<£>j?£ 

O s c c in, '7>-=&.-T«ifiiiftS - 1 0 0 s c c m, 
■tl'^-ii.T^yojjitSJa 0 a c cm, — gfeflS—lgjR 
©»{£»*• 1 5 0 0 s o <: £*-.i£j*7/*. £ LtgSS- 
>HV\ -^{OSr lOOOscc mi Lfc. 5 £> fcjs&BS 
3Sfi&fc©EE//& 1 O 0 P a N >Jla 1 1 O^ffl 

& £? 3 5 0 "C, Ty X-v'< V — ■& 5 0 0 WtC»)fe Ufc„ 
[0 1 3 7] ±ifr? yimit&fc->V =»>K<03Sjt^ 

liv'v'V^. Uli'?^) ^r>HV^<5it ^Plffi-Cfc 



) ' ttMW- 11-87342 

32 

/k3S« <H a asm fcJB^ari: feTOSTJba. * 

xtf7h7 7MH^^ (CF, ) v a , -7/^»7' 
tiX^ <c 5 1'. ) 4f07/id-n*- aK^-^Ty^Srffl^ 

[0 13 8] ±nritf><£ 0\^%jfcn&8t&>&\ 5±lc7y 
[0 13 0] 

^ r <t *T«r*<Jf— SMt-ie*«rs»"SE < fc 1>ffl 

t\ £ ^tcflglRSISiOfSafSrSH^y 

jaueetia sot.«'Rr.tS*il!i:J:fttf, tim^fi 

^-©Tt^v v-y 3 v^J6»)K«:<S»® 
«ta^m)B<*' feM^atW <*5itt ic, jkfc ufcjujyft-*s 

[0 14 01**, «»<**1i»±teSIMk»lsi' y a 

ir < S&W&Zfi o^k *^T«lc4:*. * fcr r 
o3f 3673 Sr^-r S V^rc^t^J«^ : BJ*S^c i o 

-c, ma&Lfei'V =^t£*it\i7 ~yitmtg.it->}> 

[0141] si --oim-&j; >j s i Hii$-g-©»o^ 
\/*<D : %£.i,{&i$x-£t> a ^<Dt-tf>, -t^h^tci 

&5SWt.-> y =« vBiJfefcttiwfcaflsi' y = vjmsrausi- 



from ^mtmtmm:^^' 



2000^ 3S308 (*) 1 
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it-is v zn/m&tc&mtmt*/}) ^>m^x<>xi&mm 

[0 14 2] *>y a^5Rjft»JBS±ic:»fiS:*tb«sattt^ 
«<0«A*:l»Jt+ar:i:*SBrlB»c4S 0 -tog*, V!) 
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[Ell] *|gK©SMte»J«o^^rfe;^^^SJ6^ 
<7>^D-feJxS:Bi«-f 5WfBBBI"C.A5o 
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